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ABSTRACT: Objective To study the influence of corrosion scales on the corrosion inhibitor efficiency in submarine pipe-
lines, and to give suggestions for the usage of corrosion inhibitors during the operation of submarine pipelines. M ethods With a
high-temperature and high-pressure reaction vessel simulating the operation condition on site, the corrosion rates of submarine
pipeline steel coupons were measured using weight loss method, and the micro-morphology of the test specimen was observed
via scanning electron microscopy. The general corrosion rate and inhibition efficiency on both the eroded specimens and the
specimens that were eroded but the corrosion scales were erased, were evaluated according to the test results. Results When the
test specimen was pre-eroded by CO, and covered by corrosion-scales, the inhibition efficiency of the high-efficiency corrosion

inhibitor H was 75%, which was lower than its inhibition efficiency on the bare steel, i.e. 90%. After corrosion scales were re-
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moved, the inhibition efficiency of inhibitor H was 80%, which was higher than the inhibition efficiency on un-cleaned eroded

specimen, but still lower than the inhibition efficiency on the bare steel, and also lower than the common design value of inhibi-

tion efficiency, i.e. 85%. After corrosion scales were removed, the general corrosion rate of test specimens decreased. Conclu-

sion After submarine pipelines were applied, the CO, corrosion caused by the incorrect or insufficient usage of corrosion inhi-

bitors should be avoided. If significant CO, corrosion was detected by testing iron ion content, the measures of pigging and

pre-filming should be taken, and the type and amount of corrosion inhibitors should be adjusted.

KEY WORDS: corrosion scales; corrosion inhibitor; submarine pipeline; inhibition efficiency; CO, corrosion; carbon steel
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Fig.1 Configuration diagram of experimental device
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Fig. 2 Macro surface morphology of the specimens
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Fig.3 Micro surface morphology of the corrosion product film on the specimens
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Tab.1 Corrosion rate and inhibition efficiency result

Specimens Corrosion inhibitor H Corrosion scales Weight Corrosion Inhibition
label dose/(mg - L™) loss/(g - m™) rate/(mm - a') efficiency/%
Bo 0 Asitis 845.76 5.62
B, 50 Asitis 213.04 1.42 75
Co 0 Cleared 639.71 4.25

Ci 50 Cleared 125.56 0.83 80
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